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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YypOBHA Ha YPOBHE CpEAHETro OOIIEero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE TOJOXKEHMM M TpeOOoBaHUU K pe3ysibTaraM
OCBOEHUSI OCHOBHOM 00pa3zoBareibHON mporpammel, npencraBieHHsx B DI'OC COO, a
Takke ¢ yd€rom QeaepanbHoil paboueld TPOrpaMMbl BOCHUTAHUS W KOHIEIIUU
npenojaBanus ydyeOHoro mnpeamera «@Pusnuka» B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoit @eaepannn, pean3yoX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Coneprxanue nporpaMmsbl 1o (pu3uke HampaBiIeHO Ha GOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydeHur UX (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATENbHOCTHOro mojaxoja. IIporpamma mo
¢buszuke coorBeTcTBYeT TpeboBanusM PI'OC COO K IJIaHUPYEMBIM JIMYHOCTHBIM,
MpEAMETHBIM U  METaNpeIMETHBIM pe3yjbTaTaM OOy4YeHHMs, a TaKXe YYUTHIBACT
HEOOXOJIMMOCTh ~peAIM3alUM  MEXIPEAMETHBIX CBSI3ed (PUBUKH C E€CTECTBEHHO-
Hay4YHbIMU Y4YEOHBIMHU MNpenMeTamMu. B Hell ompenensioTcs OCHOBHBIE LENTU H3Y4YCHUS
(hU3MKN HA YPOBHE CPeJIHETO 00111er0 00pa3oBaHus, IJIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS
Kypca GU3HKHU: TUMIHOCTHBIC, METANPEIMETHBIC, TpeAMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYALT:

MJIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (U3MKU HAa 0A30BOM ypOBHE, B TOM UHUCIIC
MpeMETHBIE PE3YIbTaThI IO roJaM 00y4YeHUs;
cozepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

®du3nka Kak Hayka 0 Hauboyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMNAs B KaueCTBE
y4eOHOTO TpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIaJ B CHCTEMY 3HAHHU 00
okpyxatomeM wmupe. I[lIkonbHbI Kypc (QU3NKK — CHCTEMOOOpa3yOIMil  aJis
€CTEeCTBEHHO-HAYUHBIX yUE€OHBIX MPEAMETOB, MOCKOJILKY (PU3MUECKHE 3aKOHBI JIeKaT B
OCHOBE TIPOIICCCOB M SBIICHHM, W3y4acMbIX XHUMHEH, Ouosoruei, ¢Gu3ndecKon
reorpadueii nu acrpoHomueii. Mcmonp3oBaHMe M aKTHBHOE NpPHMEHCHHE (H3UUYCCKHUX
3HAHUU OMpeNeNsaeT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHM B cdepe
DHEPIreTUKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCa, TIOJYYEHUs] HOBBIX MaTEpHAIIOB C
3alaHHBIMU CBOMCTBaMHM M Jpyrux. M3ydenuwe ¢u3vku BHOCUT OCHOBHOW BKJIaja B
(dhopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa 00ydaromuxcs, B (hopMupoBaHue
YMEHUW TMPUMEHATh HAYYHBIH METOJ TIO3HAHUSA TPU BBIMOTHEHUHM HWMU YYEOHBIX
HUCCIIeI0OBaHUM.

B ocHoBy kypca ¢u3uku AJisi ypOBHS CpeHEro 001Iero 00pa3oBaHus MOJOKEH Pl
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 MOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM ¢ HEH Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepHall W3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B cCOOTBETCTBUU ¢ HEW MaTepuan Kypca GU3UKU 00beAUHEH
BOKpyTr (usnueckux Teopuil. Bemymmm B Kypce sBusiercs  (popmupoBaHHE
MPEJCTABICHUIN O CTPYKTYPHBIX YPOBHSIX MAaT€pUHU, BEIIECTBE U IOJIE.



Hoes  eymanumapuzayuu. EE peanmzanusi MpeanonaraeT HUCHOJIb30BaHUE
TYMaHUTapHOTO NOTEHIaNa (PU3NIecKoi HayKH, OCMBICTICHHE CBSI3U PAa3BUTHS (PUUKH C
pa3BuTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH H
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasenennocmu. Kypc Qu3nku mpennojaraeT 3HaKOMCTBO C
[IUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTHYECKHUX MPUIOKEHUNA U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peaausyeTcsi IOCPEACTBOM BBEJCHUS DJIIEMEHTOB COACpPKaHUSA,
MOCBSIIIEHHBIX OSKOJOTUYECKUM Tpo0JIeMaM COBPEMEHHOCTHU, KOTOpBIE CBSI3aHBI C
pa3BUTUEM TEXHUKH M TEXHOJOTMH, a TaKkkKe 0O0CYXJIEHHUs MpoOJieM paluoOHaIbHOTO
MPUPOIOTIONB30BAHUS U SKOJIOTUIECKOW OE30MacCHOCTH.

CTep>KHEBBIMU DJIEMEHTAaMU Kypca (HU3UKA Ha YpOBHE CpEIHEro o0OIIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Tteopuu ((HOpMHUpPOBAHME MPEACTABICHUM O
CTPYKType NOCTpOeHUsl (U3HUECKOH Teopuu, poiu (yHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJACTABICHUSIX O MPHUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAX0/] B Kypce (PU3NKU peann3yeTcs Npekie BCEro 3a
CU€T OpraHM3alMi SKCIEPUMEHTAIBHOM NesATeNbHOCTH oOydaromuxcs. s 0a3oBoro
YpOBHS Kypca (PU3UKU — 3TO UCHOIb30BAaHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX padOT, KOTOPBIE B IPOrpaMme Mo PU3UKE 0ObETUHEHBI
B OOIIMI CTIUCOK YYCHHMUECKHUX MPAKTUUYECKUX padboT. Brigenenue B ykasaHHOM MepedHe
7a00paTOpHbIX paboT, MPOBOJUMBIX [UIsI KOHTPOJISI M OLEHKH, OCYUIECTBIIAETCS
y4aCTHUKaMU 0Opa30BaTEIbHOrO MpOLEcca UCXOJsS U3 OCOOEHHOCTEH IMIaHUPOBAHUS U
ocHameHust kabunera ¢usuku. [Ipu 3TOM oOecnieunBaeTcsi OBIAJCHUE O0YYaIOIIMMHUCS
YMEHHSIMH  TIPOBOJWTH KOCBEHHBIE M3MEPEHHUs, HCCIEIOBaHHUS  3aBUCHMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAenseTcs peneH!0 pacu€THRIX U KaueCTBEHHBIX 3a1ay. [Ipu
TOM JJI1 PACUETHBIX 3a/Jay MPUOPUTETOM SIBISIOTCA 3a7aud C SIBHO 3aJaHHOU
¢u3nUecKoil  MOMAENbIO,  TO3BOJSIONIME  MPUMEHSTh  W3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO0 pasleia Kypca, Tak M WHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3nenoB. [[is kauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHMsl Ha OOBSICHEHUE
NpOTeKaHusl (PU3UUYECKUX SBJICHUN U TMPOLIECCOB B OKPY’KAIOLIEH XU3HU, TpeOyrolue
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuasbHO-TEXHUUYECKOMY
oOecreueHunto y4eOHoro mnpoiecca 6a30Bblil ypoBeHb Kypca (PU3UKHU Ha YPOBHE CPETHETO
o0miero oopa3oBaHusl JODKEH M3ydaThCs B YCIOBHSIX MPEIMETHOrO KaOuMHeTa (DU3MKU
WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB €CTECTBEHHO-HAYyYHOTO
nukia. B xabunere Gu3uku MODKHO OBITH HEOOXOIUMOE JTA0OPATOPHOE 00OPYIOBAHUE
JUISL BBITIOJIHEHUS YKa3aHHBIX B IporpamMme Mo (U3MKe YYEHUUYECKUX MNPAKTUYECKUX
paboT U AEMOHCTPALIMOHHOE 000PYI0BAHHUE.



JlemoHCcTpanoHHOe 000pyAoBaHue (HOPMUPYETCS B COOTBETCTBUHU C MPUHIIUIIOM
MUHHAMQJIBHOM JIOCTaTOYHOCTM M OOECHEYMBAET IOCTAHOBKY II€PEYMCIIEHHBIX B
nporpaMMe Mo (HU3UKE KIIOYEBBIX JAEMOHCTpAMiA Ui MCCIENIOBAaHUS H3ydaeMbIX
SBJICHUM U TIPOLIECCOB, IMIIUPUYECKUX U (YHAAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe  o00OpydoBaHHME ISl  YYCHUYECKHX  IPAKTHUUYECKUX  padoT
dbopMupyeTcsi B BUJI€ TEMAaTHYECKHMX KOMILICKTOB U 00ECIeUnBaeTCs B pacyéTe OJHOTO
KOMIUIEKTa Ha JBYX oOOywaromuxcsi. TemMaTHdyeckne KOMIUIEKThI JIabOpaTOpPHOIO
000pyI0BaHUs JOJKHBI OBITH MOCTPOEHBI HA KOMIIJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX
U IUPPOBBIX NPUOOPOB, a TaKKE KOMIIBIOTEPHBIX HM3MEPUTENbHBIX CHUCTEM B BHJE
U(pPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:
dbopMUpOBaHHE HHTEpECa U CTPEMIICHUS OOY4YaIOIIMXCS K HAaydyHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJICTAaBICHUM O HAYYHOM METOJI€ TMO3HAHHS U  (POPMHUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHS K OKPYXKAIOLUM SIBJIICHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3y4YEHHUS OCHOB CTPOEHUS
MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dbopMUpOBaHUE YMEHHUI OOBSICHSTH SIBICHUS C HUCIIOJIb30BAHUEM (DU3MUECKUX 3HAHUM U
HAy4YHBIX JI0Ka3aTEJIbCTB;

(dbopMHUpoOBaHUE MPEACTABICHUN O POJM (DU3MKKU JJIA Pa3BUTUS IPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STHX 1ened oOecreynBaeTcsl pelIeHHEeM CIeIyIoMMX 3aJad B
mpoIiecce u3ydeHus Kypca GU3uKd Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus:
MpUOOpPETEHNE CHCTEMbl 3HAHUW 00 OOUX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHSIX, BKIIIOYAs MEXAHUKY, MOJEKYJSIpPHYIO (DU3UKY, JEKTPOJAUHAMHUKY, KBAHTOBYIO
(UBHUKY U 3JIEMEHTHI aCTPO(U3UKY;
dbopMUpoBaHHE YMEHHH NPUMEHATH TEOPETHUYECKHE 3HAHUS i OOBACHEHHUSA
(U3MYECKUX SBJICHUW B TPHPOAC W JUISI TPHHATHS TMPAKTHUYCCKUX pCEIICHUN B
MMOBCEIHECBHOM KU3HU;

OCBOCHHME CIOCOOOB pEIIeHUs] PA3MYHBIX 33Ja4 C $SBHO 3aJaHHON (U3HYECKOM
MOJIETIbIO, 3a7a4, OPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHle (PU3NUEeCKOr MOJIENH,
aJICKBaTHOM yCIIOBUSM 3a7a4H;

MOHMMAaHWe (PU3NYECKUX OCHOB W TPHUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOUCTB W
TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPEay;

OBJIAJICHHE METOJaMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBENEHUS (HU3HMUECKUX
HKCIIEPUMEHTOB, aHAJIM3a U UHTEPIIPETallud UH(OpPMAIIH, ONIPEeIETICHHs JOCTOBEPHOCTH
MOJIyYEHHOT'O pe3yJIbTaTa;

CO37]aHUE YCIIOBUM MJIsi Pa3BUTUS YMEHUU MPOEKTHO-UCCIEN0BATENHCKOM, TBOPUYECKOM
JEeSTENBHOCTH.



Ha wusyuenue ¢usuku (0a30BbIi YypOBEHb) Ha YpPOBHE CpEOHEro OOIIEro
oOpazoBanus oTBoAuTCs 136 yacoB: B 10 knacce — 68 vacoB (2 yaca B Henmeno), B 11
Ky1acce — 68 4acoB (2 4aca B HEJICIIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepedeHs Jad0opaTOpHbIX U MPAKTHUECKUX
padoT SIBIIIETCS] PEKOMEHIOBAaHHBIM, YUUTEINb JIeIaeT BEIOOp MPOBEACHUS J1a00paTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUIYaTbHBIX OCOOCHHOCTEHN 00yJarOImuXcsl.

COJEPXAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0O IO3HAHUSA

®usuka — Hayka o mpupoae. HayuHbie MeTOIbI MO3HAHUS OKPYKAIOUIETO MUpA.
Ponb s3kcniepMeHTa ¥ TEOPUH B IPOLECCE TO3HAHUS TPUPObI. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (U3MYECKUX SBICHUH U TmpoueccoB. HaydHble TrunoTessl.
®dusuyeckue 3aKOHbBI M TEOpUH. ['paHUIBl NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBUA.

Ponb u Mecto ¢pu3uku B (HOpMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe qBHKeHNE. OTHOCUTENIBHOCTh MEXaHUYECKOT0 JBMKEeHUsA. Cucrema
orcu€ra. Tpaekropus.

[Tepemernienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHUE
MaTepUAIbHOM TOYKHM, WX MPOCKIUM HA OCHU CHUCTeMBbl KoopauHaT. CroxeHue
MEPEMEILCHUI U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TMpsSMOJHHEHHOe ABwxkeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEpEeMEIIeHUs] MaTepHaTbHOM
TOYKH OT BPEMEHH.

CBobOosHOE TasieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuuennoe aswxenue. JIBUKeHHME MAaTepUAIbHOW TOYKH IO OKPYKHOCTH C
INOCTOSTHHOM 10 MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAsA CKOpPOCTh. [lepnoa u
yacToTa oOpanieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCcTpOMCTBA U MPAKTHUYECKOE NPUMEHEHHE: CHUAOMETP, ABUKECHHE
CHapsJI0B, LICTIHbIC U PEMEHHBIE MEPE/Iavu.

Jlemoncmpayuu

Mopgens cucTEMBl OTCU€Ta, WJUIKOCTPALUs KUHEMATHYECKHUX XAPAKTEPUCTUK
JBHKCHUSL.

[IpeoOpazoBanyie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3MyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne nBUKEHUS Teda, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUSI.

HanpasneHue cKopocTu pu ABUKEHHUH MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3ydyeHne HEpPaBHOMEPHOTO [BWXKEHHA C LENbI0 ONPENEICHUs] MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MyTSAMH, [POWICHHBIMH TEJIOM  3a
[I0CJIEIOBATEIbHBIE PABHBIC IPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM JIBHYKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBMKEHHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuKeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHOocuTenbHOCTH ['amunes. Ilepseiit 3akoH Herotona. MHepumanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunmun cynepnio3uuuu cuil. Bropon 3akoH HeroTona s
MaTepuagbHOW TOUKHU. Tpernil 3aKkoH HproTOHA 111 MatepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tspkectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokosi, ckoyibkeHus, kaueHusi). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJbXEHUs U cuia TpeHus nokos. Koagdunuent tpenus. Cumna
COITPOTHUBIICHUS MPU IBUKCHUU TEJIA B )KUIAKOCTHU UJIU ras3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBl OTHOCUTENBHO OCH BpaiieHus. [limedo cuibl. YciaoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHuueckne yCcTpoMCTBa U MPAKTUYECKOE NPUMEHEHHE: TTOAIIUITHUKH, IBUKCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuu.

CpaBHeHHE MacC B3aMMOJACHCTBYIOIINX TEI.

Bropoii 3akon Herotona.

H3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAe(hOpMaIIiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECUS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, 1abopamopsie padomul

N3yuenue aBmxKEHUs1 OpycKa M0 HAKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI  YIPYTOCTH, BO3HHUKAIOIIMX B MNPYXKUHE U
pEe3nHOBOM 00paslie, OT X AePOopMaIliH.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3axonsl cOXpaneHusn 6 MexaHuKe

Hmnynbc MaTepuabHOM TOUKM (T€a), CUCTEMbl MaTepuaibHbIX ToueK. MmMiynbe
CWIbl M H3MEHEHUE HMITyJIbca Tela. 3aKOH COXpaHEHHs HMIyJbca. PeakTuBHOE
JBHKCHHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass oHeprus MarepuanbHON Touku. Teopema 00 HU3MEHEHUH
KMHETUYECKOU DHEPTUU.

[loTrenumanbHas »Heprus. [loTeHumanbHas 3HEprus ynpyro JaeGopMupOBaHHOU
npykuHbl. [loTeHnnanpHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMJIH.

[loTeHunanbHbIE U HEMOTEHLIUATIbHBIE CHIIbI. CBsI3b pabOThl HEMTOTEHIIUAIBHBIX CHII
C U3MEHEHUEM MEXAHMUYECKOW YHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHMSI MEXaHUYECKON
DHEPIUHU.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIIED,
IIPY’KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTEHIIMATILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne abCONOTHO HEYNPYTOro yaapa ¢ MOMOUIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBA3u pabOThI CUIIbI ¢ U3MEHEHUEM MEXaHUYECKOM SHEPIuM Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. Mousekyisipaasi u3snka 1 TEepMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU M UX ONBITHOE
obocHoBanue. bpoyHoBckoe gBwxkenue. ubdysus. Xapakrtep JBWKEHUS U
B3aMMOJICMCTBUS YaCTHUIl BelleCTBA. MOAENM CTPOEHHUS ra30B, )KUIAKOCTEU U TBEPIBIX TEJ
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojieel. Macca u pa3mMepsl MOJICKYI.
KomnuectBo Bemectna. [loctostHHass ABorajpo.

TennmoBoe paBHOBecue. Temmeparypa m €€ wusmepenue. lllkama temmeparyp
Llenbcus.

Mopens wuaeanbHOoro ra3za. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON
TEOPUM HICAIbHOTO ra3za. AOCONIOTHAasI TeMIlepaTypa Kak Mepa CpeIHEel KMHETUYECKOU
SHEPruM TEIUIOBOrO JBWXKEHMS 4dactul raza. lllkama temneparyp KenbBuna. ['azoBbie
3aKkoHbl. YpaBHenne MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3ompoueccsl B



UJICATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacTaBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JI0Ka3bIBaIOIIME JUCKPETHOE CTPOCHME BellecTBa, (pororpadun MOneKyl
OPTraHUYECKUX COCIUHECHUMN.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnBbIThI, T0Ka3bIBAIOIIUE CYIIECTBOBAHUE MEXMOIEKYISIPHOTO B3aUMOICUCTBUS.

Mopnens, HUTIOCTpUpYOIas MPUPOAY AABICHHUS Ia3a HA CTEHKU COCYIa.

OnbITHL, WITIOCTPUPYIOIINE YPABHEHUE COCTOSAHUS UICATTBHOIO Ira3a, N30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomul

Omnpenenenre Macchl BO3/IyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHUM 00bEMa
KOMHATHI, TABJICHUS] U TEMIIEPATYpPhl BO3yXa B HEMl.

Hccnenoanne 3aBUCUMOCTH MEKTy TapaMETPaMH COCTOSIHHS PA3pEKEHHOTO rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepMoauHamMuueckass cuUCTEMA. BHYTpEHHssI DJHEprus TEPMOAMHAMUYECKOU
CUCTEMBI U CrocoObl €€ u3MeHeHHs. KommuecTBo TeruioTel W paborta. BHyTpeHHss
SHEpPrusi OJHOATOMHOTO HMECATBbHOrO rasa. Buuabl Teronepenadn: TEMIONPOBOJAHOCTb,
KOHBEKIIUS, U3JIydeHue. Y IelbHas TeMI0EMKOCTh BellecTBa. Koau4yecTBO TEMIoThl MpU
Teruionepeaaye.

[Tonsitue 06 aguabatHom nporiecce. [lepBriit 3akoH TepMoauHamuku. [Ipumenenue
MEepBOTO 3aKOHAa TEPMOJMHAMUKHM K wu3omporeccaM. ['padudeckas WHTEpHpeTanus
paboThI raza.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1IeCCOB B IPUPOJIE.

TernoBele Mamuubl. [IpUHIUNBL ASHCTBUS TEMIOBBIX MaiuH. [IpeoOGpazoBanus
OHEPTUU B TEIUTIOBBIX MamnHax. KoadHUimeHT moiae3noro AeMCTBUS TEIJIOBOM MAIIIUHBI.
Huxn KapHo u ero xo3p@dUIMEHT MOJE3HOT0 JASHCTBHS. DKOJIOTHYECKHE MPOOJIEeMbI
TETUIOPHEPTE€THUKH.

TexHuyeckue yCcTpOMCTBA W MPAKTUUECKOE NMPUMEHEHHWE: JBUraTellb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUITMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpEHHEH SHEPTUU TeJla MPU COBEPILICHUH paOOThI: BBIJIET MPOOKHU U3
OYTBUIKM TIOJl JCHCTBHMEM CXATOro BO3/JyXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOKe
MyTEM TpeHUs (BUACOIEMOHCTPALIUS).

N3MeHeHne BHyTpEeHHEN SHEPruu (TeMIlepaTypbl) Tela Ipy Terionepeaaye.

OmnpIT 0 agnabaTHOMY PaCUIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBod TypOWHBI, JBUraTedsi BHYTPEHHErO CrOpaHus, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcauusd. Mcnapenue u kumneHue. AOCONIOTHAs U
OTHOCHUTENbHAS BJIAXKHOCTh BO3Ayxa. HacelmeHHbli map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT J1aBJICHHUS.

Teépmoe teno. Kpucrammmyeckue u amopdubie Tena. AHHU30TPOMUS CBOWCTB
kpuctauioB. JKunkwe kpuctamwiel. CoBpeMeHHble Marepuanbl. [lnaBnenue u
KpucTayui3amus. Y aeinbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHuueckue yCTpOMCTBA W IPAKTHYECKOE INPHUMEHEHHE: THUITPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MAaTE€pUaoOB, B TOM
YKCJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIEHHBIX NIAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpalusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepeHne OTHOCUTENbHON BIIaXKHOCTH BO3/1yXa.

Paznen 4. djaekTpoaMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alMs TeN. DJEKTPUUECKU 3apsa. J[Ba BuIAa SIEKTPUYECKUX 3apsiioB.
[IpoBOIHMKM, AMAPAEKTPUKH U TOIYNPOBOAHUKHU. 3AKOH COXPAHEHHS SJIEKTPUYECKOTO
3apsaa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbI SIeKTpUYECKUN 3apsl.
Dnektpuueckoe nojue. Hanpsok€HHOCTH aiekTpruueckoro nodd. [IpuHuun cynepno3unuun
BJIEKTPUYECKUX MOJIeU. JIMHUY HATIPSHKEHHOCTHU SJIEKTPUYECKOTO TTOJIA.

PaGora cun snekrpocrarndeckoro mosis. IloTeHuuan. Pa3sHOCTh MOTEHIMAIOB.
[IpoBOIHMKM UM AUDIEKTPUKH B JJEKTPOCTATUYECKOM ToJe. [ludnmekTpuueckas
MIPOHULIAEMOCTb.

DNEeKTpoEMKOCTh. KoHaeHcaTop. IJIEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATopa.
DHeprus 3apsyKEHHOTO KOHAEHCATOpA.

TexHuueckne yCTPOMCTBA M NPAKTUYECKOE MNPUMEHEHHE:  JJIEKTPOCKOII,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allhTa,  3a3eMJICHHE  DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIbHBIN anmnapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONUCTBO U IPUHIIUII IEUCTBUS JIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.



IIpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOIIA[H IJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUNA TOK. Y CJIOBHUS CYLIECTBOBAHMS IEKTPUUYECKOrO TOKA. McTOUHMKH
Toka. Cuna Toka. [10CTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 15 y4acTKa LEeTH.

ONEKTpUYECKOE  CONPOTUBIIEHHE.  YIEIbHOE  CONPOTUBJICHUE  BEILECTBA.
ITocnenoBarenbHOE, IapalIEIbHOE, CMELIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Paborta anextpuyeckoro Toka. 3akoH Jlxoyns—Jleniia. MOIHOCTh 3JEKTPUUECKOTO
TOKa.

DJIEKTPOJBUKYILAsl CUJIAa W BHYTPEHHEE COINPOTUBICHHE MCTOYHUKA TOKA. 3aKOH
OmMa Ji71s1 IO THOM (3aMKHYTOM ) 3IeKTprueckoi 1ienu. KopoTkoe 3aMbIkaHueE.

DONeKTpoHHasi MPOBOJMMOCTb TBEPIBIX METAUIOB. 3aBUCHMOCTH COIPOTHUBIICHHUS
METAJJIOB OT TeMItepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs MPOBOJUMOCTD MOTYIPOBOAHHUKOB.
CgoiictBa p—N-niepexoja. [lomynpoBogHUKOBBIE TPHOOPHI.

DNEKTPUYECKUNA TOK B pacTBOpax M paciuiaBax 3JIEKTPOJHUTOB. DIEKTPOIUTHUECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DJIEKTpUYECKHA TOK B razax. CamMoCTOATENbHBI U HECAMOCTOSITEIBHBIN pa3psii.
Monnus. [1na3ma.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTar, UCTOYHUKU TOKa, AJIEKTPOHArpeBaTesbHbIe MPUOOPHI, JIEKTPOOCBETUTEIbHbIE
npuOOpbl, TEPMOMETP  CONPOTHBICHHS, BaKyyMHbId  AMOM, TEPMHUCTOPHI U
(oTOpE3UCTOPHI, MOITYIPOBOJHUKOBBIN JUO/, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTb CONTPOTHUBJIEHUS LIWIMHAPUYECKUX ITPOBOAHUKOB OT JUIMHBI, IJIOIIAIH
NONEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

IIpamoe  m3MepeHne  dneKTpoABWXKylleM  cuibl.  Koporkoe — 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb COPOTUBJIEHUSI METAIIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXa.



OAHOCTOPOHHSSI TPOBOJUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne HIEKTPOABMKYILIEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHETrO
COMPOTHUBJICHUS.

HabGnronenue amekTponmsa.

Me:xknpeameTHble CBSI3U

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 Kiacce oCyIiecTBISETCS ¢ YUYETOM
coJiepKaTeNIbHBIX MEXIPEAMETHBIX CBSI3€H ¢ KypcaMHU MaTeMaTUKH, OWOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTUU.

Meowxcnpeomemnvie nowsamusi, CBSI3aHHBIE C M3YYEHHMEM METOAOB HAYyYHOIO
MO3HAHUS: SIBICHUE, HAYYHBIH (aKT, TUMOTE3a, PU3NYECKasi BEIUYUHA, 3aKOH, TEOPHS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHe CUCTEMbl YpaBHEHUMU, JMHEWHas (QyHKIus, Hapadoia,
runepOona, ux rpa@uKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIUMU: CHUHYC, KOCHHYC,
TAHTeHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI MU UX
MPOEKIIUY HA OCH KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.

Buonocus: mexaHmdeckoe [ABHJKEHHWE B KUBOW mpupone, Auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEIUIOBOE pPaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOCHHUE BELIECTBA, CTPOECHUE ATOMOB M MOJEKYJ, MOJIb
BELIECTBA, MOJIApHAs Macca, TEIUIOBble CBOMCTBA TBEPHABIX TEJ, JKUIKOCTEH W Ta30B,
AJIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAs AUCCOLMALINS, FaIbBaHHUKA.

l'eocpaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABMXKEHHM C MCIOJIb30BAHUEM MEXaHHU3MOB, YUET
TpeHHs] B TEXHHWKE, MOJIIUITHAKHA, HCIOJIh30BAHUE 3aKOHA COXPAHEHHUS HMITyJhCa B
TeXHHKE (pakeTa, BOAOMET M JApPYyTUE), IBUTATENh BHYTPEHHETO CropaHUs, MapoBas
TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN MOTYYSHHs] COBPEMEHHBIX
MaTepHUaIoB, B TOM YHCJIE HAHOMATEpUAIOB, U HAHOTEXHOJOTHH, SJIEKTPOCTaTHUECKas
3alluTa, 3a3E€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
AIIEKTpOHArpeBaTeNbHbIC TPHUOOPHI, JIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHHUKA.

11 KUIACC

Paznea 4. daekTpoanHammuka

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKYUA

ITocTossuable MarHuThl. B3ammojelicTBHE IIOCTOSHHBIX MArHMTOB. MarHmTHoeE
nosne. BekTtop MarHuTHOM WHAYKUMM. [IpUHIMII Cynepro3uidy MAarHUTHBIX TOJIEH.
JIvHMM MarHUTHOM MHAYKUMHU. KapTuHa JIMHUMA MarHUTHOW UHAYKIIMU OJI1 HOCTOSTHHBIX
MarHuTOB.



MarauTtHoe noJjie nIpoBOAHMKA ¢ TOKOM. KapThHa JNWMHHUN WHIYKIIMA MarHUTHOTO
ITOJIS1 JTMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOT'O IPOBOIHHKA, KATYIIKH
¢ TokoM. OnbIT Dpcrena. BzanmoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJb U HalpaBJICHUE.

Cuna JlopeHna, €€ MOIynb W HampaBieHUE. J[BUKEHHE 3apsyKEHHOW 4acTUIbI B
OJTHOPOJTHOM MarHuTHOM mosie. Pabota cumbl Jlopenia.

SIBneHHE SIEKTPOMArHUTHOW MHAYKIUHU. [I0TOK BEkTOpa MarHUTHOM WHAYKLWU.
DJIEKTPOJIBHXKYILAS CHJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINK Dapanes.

BuxpeBoe nanekTpuyeckoe moJie. OJJNEKTPOABMKYINAS CUJla HMHAYKIUUA B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYIATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCT®. SIBnenmne CaMOMHIYKIIUH. DIIEKTPOABKYIIIAS cuiia
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M NPAKTHYECKOE INMPHUMEHEHUE: MTOCTOSHHBIE MAarHUTHI,
DIEKTPOMArHUTHI,  JJIEKTPOJBUIATENb,  YCKOPUTEIM  JJIEMEHTAPHBIX  YaCTHL,
WHIYKIMOHHAS ME€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHHE HIIEKTPOHHOT'O ITyYKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOJBIKYIIEH CHJIBI MHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHOM MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUUECKHE KoJieOaHus. ['apMoHnUeckue
kosnebanus. llepuon, wacrora, ammuutyna u ¢asza konedanuid. IIpyXKUHHBIA MasTHUK.
MatemaTnueckuii MasTHUK. YpaBHEHHE TrapMoHWYeckux Kosiebanuii. IlpeBparienue
SHEPTUH MPU TAPMOHUYECKUX KOJIEOAHUSAX.



Konebartenbubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs B UACATBHOM
KOJIEOATeIbHOM KOHTYpe. AHAJOTHsSl MEX]IYy MEXAHUYECKUMHU U 3IIEKTPOMArHUTHBIMU
koneOanusmMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUST DSHEPrUM B HJIEAJTBHOM
K0JIE0ATEIbHOM KOHTYpE.

[IpencraBneHre o 3aTyXallUX KojeOaHUAX. DBbIHYXIEHHbIE MEXaHUYECKHUE
kosneOanus. PezoHanc. BeiHyXeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemenHsbIil Tok. CUHYCOUAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO
TOKa. AMIUIUTYTHOE U IEUCTBYIOIIEE 3HAUCHHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepenaya M HOTPEOJEHHE HIIEKTPUUYECKOU
DHEPIrUU. OKOJOTWYECKHE PHUCKH IIPU IPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS AJIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUN 3BOHOK,
TeHEPATOP IIEPEMEHHOI0 TOKA, JIMHUM JIEKTPOIepeay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB  KoJieOaTeIbHOM  CUCTeMBbl  (NPY>XKUHHBIA — WJIU
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmonenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbsl  (3aBUCUMOCTH CHJIBI TOKA M HANpPsDKEHHUS OT BPEMEHM) s
AJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onanc mpu  mocinenoBaTENbHOM — COEIMHEHMHM  PE3UCTOpa,  KAaTyLIKH
MHIYKTUBHOCTH M KOHAEHCATOPA.

Mopenps TMHUY IEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopusvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOa MajbIX KoieOaHUI rpy3a Ha HUTH OT JJIUHBI
HUTHU U Macchl rpysa.

HccnenoBanne mepeMEHHOrO0 TOKA B LENM M3 MOCIEAOBATEIBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 60JIHbL

MexaHnueckue BOJIHBL, yclioBHs — pacnpoctpaHeHus. Ilepuon. CkopocThb
pacnpocTpaHeHHs U JUIMHA BOJHBI. [lonepeunsie u mpooibHbie BOHbBL. HTEepdepenHuns
U AU pakiuysg MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJHBL. YCJIOBUS M3JIyYEHHS] DJIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opuentanuss BekTtopoB E, B, V B anektpoMarHuTHOil BosiHE. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaXXEHHeE, TMPEJIOMJICHHEe, Nospu3anus, Audpakuus,
uHTephepeHuus. CKoOpocTh INEKTPOMArHUTHBIX BOJIH.

[IIkama 53JEKTPOMAarHUTHBIX BOJH. lIpHMMEHEHHE JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.



[IprHIMIBI paguoCBsI3U U TeneBUuAcHUA. Pagnonokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpOWCTBA U INPAKTUYECKOE INPUMEHEHHE:  MY3BIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBash JUArHOCTUKA B TEXHUKE W MEIHIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOIOJIbHBIX BOJIH.

Kone6mromieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 IpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM U YaCTOTOM
KoJieOaHui.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXXCHUE, IPEIIOMIICHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHetHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. TOUCUHBIN UICTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHMsi cBeTa. llocTpoeHue wu300pakeHU B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTta. 3akoHBI MpeOMICHUS cBeTa. AOCOJIOTHBIN TOKa3aTelb
npenomiieHus.  [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii  yroia  MOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. LIBer.

Cobuparonire u pacceuBaromye JUH3bl. ToHKas auH3a. POKYCHOE PAacCTOSHHE U
onTHYecKass cuia TOHKOM JuH3bL. IlocTpoennme wu3o00paxeHuil B coOuparoumx u
pacceuBarommx JiMH3axX. PopMysa TOHKOM JIUH3BI. Y BEJIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. MaTepdepenius cBera. KorepeHTHblE MCTOYHUKHU. Y CIIOBHS
HaOJIOJICHUST MaKCUMYMOB U MHUHHMMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakimonHas pemeérka. YCIOBHE HAOIIOJEHUS TJIABHBIX
MaKCUMYMOB TP MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapar, MPOEKIUOHHBIN ammapar, MUKPOCKOM, TEJIECKON, BOJOKOHHAs OINTHKA,
AUQPPaKIMOHHAS PEIIETKA, MOTSIPOUI.

Jlemoncmpayuu

[IpsMonuHeiHOE  pacIpOCTpaHEHUE, OTPAXKEHHE W  NIPEJIOMIICHHE  CBETA.
OnTuyeckue npudOpHI.

ITonHoe BHyTpeHHEE OTpakeHue. Monenb cBETOBOAA.



HccnenoBanue cBOWCTB N300paKeHU B JTHMH3AX.
Mopenn MUKpOCKOIa, TEJIECKOIIA.

HaGmonenue natepdepeHnu ceera.

Habmronenune nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.
[Tony4yenue cnekTpa ¢ MOMOLIbIO JU(PPAKINOHHON PEIETKY.
Ha6nronenue nossipusaiivu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol
M3mepenue nokasarens NpelOMICHHS CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.
Habnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CIEHUAJIBHON TEOPHUH OTHOCUTEILHOCTH

I'paaniel IPUMEHMMOCTH KJIACCHYECKOM MexaHWKHU. llocTynatsl crnenuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJIYJSI CKOPOCTH CBETa B BaKyyMe,
IIPUHLUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHUM M COKpaIlCHHE
JUTUHBI.

DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MacChl € BHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTULIBI. DHEPTHSI IIOKOS.

Pasznen 7. KanToBas ¢pusuka

Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonbl. Gopmyna [lnanka cBsizu sHepruu (GOTOHA C €r0 YACTOTON. DHEPrus u
UMITYJIbC (POTOHA.

OtkpeiTue u ucciaenoBanue ¢otoddpdexra. Onbitel A. I'. CroneToBa. 3aKOHBI
dboroaddexra. YpaBHenue OuHmTeHa a1 dorodddekra. «KpacHas rpanuia»
dbororddexra.

JlaBnenne ceera. OnpiThl I1. H. JIeGenera.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHuyeckne yCTpOWCTBA W MPAKTHYECKOE MpPUMEHEHHe:  (POTODIEMEHT,
dboTonaTumK, coTHEUHasi 6baTapesi, CBETOIUO.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUO o -4YacTHIIL.
[Inanerapuas monens atoma. [loctynarsl bopa. M3nyuenue u nornouienre GoToHOB pH



[epexoJe aToMa C OJHOrO YPOBHSI SHepruum Ha Apyrol. Buabel cnexktpoB. Crektp
YPOBHEU DHEPIUM aTOMa BOAOPOIA.

BonnoBeie cBoiictBa wactuu. Bosusl ge bpoins.  KopnyckyiisipHO-BOJITHOBOM
Ty aJIN3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckue yCTpoMCTBAa M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPAJIbHBIA aHAJIN3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopra.
Onpenenenre JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopsie pabomul
Hab6nronenue nmuHeiyaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  TOKA3BIBAIOIIME  CIOXKHOCTH  CTpoeHus  sapa. OTKpeITHE
paanoaktuBHOCTH. OmnbiTel Pezepdopaa mo omnpeneneHuro coctaBa pajgHMOaKTHBHOTO
uznyuyeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paguoakTUBHOCTH Ha
’KUBBIC OPraHU3MBI.
OtkpeiTHe mnpoTOHa W HeilTpoHa. Hykinonnas Mogens sgpa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno saapa. M30tomnsr.
Anbba-pacniaa. DIEKTPOHHBIM U TO3UTPOHHBIA OeTa-pacmajn. ['amMma-u3mydeHue.
3aKOH paguOaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsie peakunu. [lenenue u cuHTe3 A1€p.
SAnepubiit peaktop. Tepmosinepusiid cuHTe3. [IpoOneMbl U MEPCHEKTUBHI SIIEPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETHUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metonabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
dyHaaMeHTalbHbIC B3auMOJIeHCTBUS. EAMHCTBO pu3nueckoi KapTUHBI MUpA.
TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHME: ITO3UMETp, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CU€TUrK MOHU3HUPYIOIINX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpeKOB 4acTUIL (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanbel pa3BUTHS acTpoHOMHUH. llpukiagHOe W MHPOBO33pPEHUECKOE 3HAYCHHE
ACTPOHOMHH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BUIUMOE JBUKEHUE.



ConnHeuyHas cucrema.

Connne. ConHeuynast akTUBHOCTh. Mlctounuk sHeprun CosiHUa U 3BE311. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKH. [[narpaMma «CHEeKTpaJbHBIN KJIaCC — CBETUMOCTBY. 3BE3/IbI
[JIABHOM MOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» ISl 3BE3/] TJIABHOM
NOCJIEN0BaTENbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MPOUCXO0XKJIEHUHU U 3BooMU CoHIa U 3BE31. DTarlbl )KU3HU 3BE3.

Mneunstii Ilyte — nHama [amaktuka. Ilomoxenwne u nBwkenne CoyiHIA B
lNanaktuke. Tunsl ramaktuk. Paamoramaktuku u KBasapbl. UEpHBIE ABIpHI B slIpax
raJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa606ma. Paszberanuwe rajaakTHK.
Teopus bonpmoro B3psiBa. PeMkTOBOE H3MyUYeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewénnpie npo6iieMbl aCTPOHOMUH.

Vuenuuecxkue nabnooenus

HaGnrogenuss HEBOOPYKEHHBIM TIJIA30M C  HUCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH ISl ONPEIeSICHUs MOJI0KEHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3us1 CEBEPHOro MOJYIIAPHS U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsi, mianet, Maeuynoro [lytu.

O6o0maromniee MOBTOPEeHUE

Ponb pusuku u acTpOHOMUM B IKOHOMUYECKOM, TEXHOJOTUUECKOM, COIMAIbLHON U
ATUYECKON cepax AesATENBHOCTH 4YEJIOBEKA, pOjb U MECTO (M3HKM M aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOW KapTUHE MHpa, POjb (HU3NYECKOM Teopuu B (HOPMHPOBAHUU
MPEACTABICHUM O (U3MYECKOW KapTHMHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHUpa B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisercs ¢ y4ETOM
CoJIepKaTEIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTEeMaTHUKH, OWOJIOTHH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvlie nonsamus, CBSI3aHHbIE C M3yYEHHEM METOJIOB HAyYHOTO
MO3HAHUS: SBJICHHE, HAyYHbIH (pakT, TUIOTEe3a, (pU3nMvecKas BEIUYMHA, 3aKOH, TEOpHs,
Ha0II0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHUH, TPUTOHOMETpPHUYECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX NPOECKUWH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJHBIC
AJIEMEHTapHbIX (PYHKIUN, TPU3HAKK MOJ00USI TPEYTOJIbHUKOB, ONpE/eTeHUuE IUIOMAAu
IJIOCKUX UTYp U 00BbEMa TeT.

Buonocus: snextpuyeckue SBJICHUS B )KMBOW MPHUPOJE, KOoueOaTeIbHbIE TBUKEHUS
B KMBOW IIPUPOJIE, ONTHYECKHUE SBJICHUS B KUBOW NPUPOJE, NAEUCTBHE pagualliyd Ha
KUBbIE OPTAHU3MBL.

Xumus: CTpPOEHUE aTOMOB W MOJIEKYJI, KPUCTAIUIMYECKAS] CTPYKTypa TBEPIABIX TeET,
MeXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.



l'eocpaghus: MarHUTHBIE TONIOCA 3E€MJIM, 3aJIeKHM MAarHUTHBIX pynd, (HOTOChEMKA
3€MHOM MMOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPSICEHU.

Texnonocusi:  MTUHUM  DJIEKTpONEpenady, TEHepaTop  MEPEMEHHOrO0  TOKa,
ANEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€Ub, pajap, paJuonpuéMHHK, TEIEBU30D, aHTECHHA,
tenedoH, CBYU-nieub, MpoeKIIMOHHBIN arnapaT, BOJIOKOHHAsI ONTHKA, COJTHEYHAasi OaTtapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHoro mnpeaMera «®Dusuka» HA ypPOBHE CpeaHero oOIero
oOpa3zoBanusi (0a30BBI ypOBEHb) JIOJDKHO OOECHEUYHUTh JOCTIKEHUE CIIETYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUs YyuyeOHoro mpenmera «DuU3UKa» TOJKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOydYaromuxcsi  PyKOBOJCTBOBAThHCSA
cOpMUpPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LEHHOCTSIM POCCUHCKOro OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
JNEATEIPHOCTH B IPOLIECCE pealr3alld OCHOBHBIX HANpPAaBICHUHM BOCHUTATEIBLHOU
JNEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON MO3UIUU OOYYAIOMIErocsi Kak AaKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUNUCKOI0 OOIIECTBA;

IIPUHSTHE TPaIALIMOHHBIX OO0IIEeYETOBEYECKUX T'YMaHUCTUYECKUX 151
JEMOKPATHUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESITENBHOCTh B HWHTEpPECaxX Tpa)xxAaHCKOTro
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COLMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIHUSIMHU ¥ HA3HAYCHHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LEHHOCTHOE OTHOLIEHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTUXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIIEHMBAaTh CUTYyallUIl0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHM, B TOM YHCIIE B
NESATEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTONYMBOTO OyAYIIEro;



4) 3CTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAas 3CTETUKY HAYYHOIO TBOPYECTBA,
MPUCYILIEro (PU3NYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpPEC K pa3Iu4HbIM cdepam NpodecCUOHATBHONU JEATENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKOI M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KIU3HECHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M C€amMOO0Opa3oBaHUIO B 00JacTH
(U3HUKHN Ha MIPOTSKEHUH BCEW KU3HU;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

c(hOpMHUPOBAHHOCTh FKOJIOTUYECKOHN KYJIbTYphl, OCO3HAHHE II100aJIbHOI0 XapaKTepa
AKOJIOTUYECKUX MPOOIIEeM;

IUIAHUPOBAaHUE M OCYIIECTBICHUE JCHCTBUH B OKPY)KAKOUIEH Cpele Ha OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacUIMpPEHHUE OIbITa JEATEIbHOCTH 3KOJOTMYECKON HAmpaBIE€HHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUUECKON HAYKH;

OCO3HAaHMWE IIEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh B IPOLIECCE HU3YUYEHUS
(GU3MKH ~ OCYHIECTBJISATh  MNPOEKTHYHO W HMCCIENOBATEIbCKYI0  JCSATEIbHOCTD
WHJVBHIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIe HeiiCTBUS
ba3oBble Jiornueckue aeiicTBUA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJu3UPOBaTh MPOOJIEMY, paccMaTpPUBAThH
€€ BCECTOPOHHE;

ONpENENATh 1M JICSTCIbHOCTH, 3aJlaBaTh MapaMeTpbl MW KPUTEPUU UX
JIOCTHIKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTHUBOPEUMS B pPacCMaTPUBAEMBIX (DU3NUECKHUX
SIBJICHUSIX

paspabaThiBaTh IIJIaH peHIeHUS MPoOJeMbl ¢ YYETOM aHajau3a WMEIOIIUXCS
MATEPUAIIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OIIEHUBATh PUCKH TOCIEACTBUHN AEATEIBHOCTH;

KOOPJAUHUPOBATh M BBHIMOJHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBsble ncciaenoBarejbCKue 1edCTBUSA.



BJIQJIETh HAy4YHOH TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHSAMH M METOAAMH
buznueckoil HayKu;

BJIQ/ICTh HABBIKAMHU Y4YEOHO-UCCIIEOBATEICKON M TMPOEKTHOW MAESTENIbHOCTH B
o0xacTu PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/I0B
pemieHuss 3agad  (U3MYECKOTO COAEpXaHUsS, MPUMEHEHHIO pa3IU4HbIX METOJIOB
MO3HAHMUS;

BIQJIETh BUJAAMH  JICITEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIPETALNH, IPEOOPa30BAHNIO U IPUMEHEHUIO B PA3JIMYHbIX YUEOHBIX CUTYalUsX, B
TOM YHCJIE IIPU CO3JJaHUH YUE€OHBIX IIPOEKTOB B 001aCTU (PU3HKH;

BBISIBJISITh IPUYMHHO-CJICCTBEHHBIE CBS3U U aKTyaJIM3UpOBaTh 3a7auy, BbIABUTAThH
THIOTE3Y €€ pelIeHus], HaXOIUTh apTyMEHTHI JIsl IOKa3aTeIbCTBA CBOMX YTBEPKIACHHIM,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEUICHMs 3a/ladll Pe3yJIbTaThbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh W  (POPMYJIHpPOBATH COOCTBEHHBIE 3aJauyd B  00pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT;

yMETh  TMEPEHOCUTh 3HaHUS 10 (PU3UKE B  MPAKTHYECKYI0  OOJaCTh
KU3HEACSTEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE HJIEH, PEAJIaraTh OPUTHHAIBHBIE TOAXO/IbI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIEC PELLICHUSI.

PabGora ¢ nnpopmanueii:

BJa/IeTh HaBbIKAMU MOJy4YeHHs HHGPOpMaluu (PU3MUECKOrO COAECpXKaHUS U3
HMCTOYHUKOB PpA3HBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOWCK, aHAIU3,
CUCTEeMATHU3alMI0 W HWHTEpIpeTaluio HWHGOpPMAUKA pa3IUYHBIX BUAOB H  (GopM
MpeJICTaBICHHUS,

OLIEHMBATh JOCTOBEPHOCTH HH(OpMALINH;

UCTIONB30BaTh CPEACTBa MH(POPMAIIMOHHBIX ¥ KOMMYHHKAIIHOHHBIX TEXHOJOTHI B
pEIIeHNY KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OPTaHU3AIMOHHBIX 33]1a4 ¢ COOIOICHIEM
TpeOOBaHUI SPrOHOMUKH, TEXHHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPaBOBBIX U ATHYECKUX HOPM, HOPM MH(GOPMAITMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COAEPKAHUS B PA3NIUYHBIX (popMarax C y4ETOM
Ha3HauYeHUsT MHPOpMALMU W ILENEeBOM ayAUTOpUH, BBIOMpass ONTHUMabHYIO (opMy
IPEICTaBICHUS U BU3YAIU3ALUH.

KoMMyHuKaTHBHBIE YHUBepPcaibHble yieOHbIe 1eiiCTBHA:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PU3UKU U BO BHEYPOUHOU JESATEIBHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMDIUKTHBIX CUTYalUd U CMATYaTh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJb30BAHUEM SI3BIKOBBIX
CPEIICTB;



MIOHUMAaTh M WCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOW W WHIAWBUAYAIbHOU
paboThI;

BBIOMPATHh TEMATUKY U METOJbI COBMECTHBIX JCHCTBUN ¢ YIETOM OOIUX MHTEPECOB
Y BO3MOKHOCTEM Ka)KJ0TO YieHa KOJUIEKTHBA;

NPUHUMATh LEIU COBMECTHOU NIESITENIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS IO €€ TIOCTHXKEHUIO: COCTABIIATH IJIAH JIECTBHUM, PACIIPEAEIISATh POIU C YYETOM
MHEHHUI yYaCTHUKOB, 00CYK/IaTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHMKA KOMaHIbl B OOIIUINA
pe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKThbI, OLIEHUMBAaTh HJAEU C IIO3ULUAU HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATETUUECKOE IMOBEACHUE B PA3JIUYHBIX CUTYaLUSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESATEIIBHOCTh B 00JaCTH (PU3UKU
Y aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSITENIBHO COCTABJIATh IUIAH PEUIEHUs PACUYETHBIX M KAYECTBECHHBIX 3a7ady,
IJIaH BBIMOJIHEHUS MPAKTUYECKOM pabdoThl € y4ETOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATNIOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTb ~ OCO3HAHHBIM  BBIOOp, apryMeHTUpoOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATh (DOPMUPOBAHUIO M TPOSBICHUIO 3PYIUIMA B 00MacTu (HU3UKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

aBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJa/IeTh HAaBBIKAMH TIO3HABATENIbHOM pediieKCMM KaK OCO3HAaHUS COBEPIIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pEeQIEKCUU [JIsl OIEHKA CHUTyallud, BbBIOOpAa BEPHOIO
peleHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

IIPUHAMAaTh MOTMBBI W APryMEHTHl JAPYIMX TPU aHAJIU3€ PEe3yJIbTATOB
NEATEIbHOCTH;

NpPUHUMATh ce0sl, MOHMMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMAaTh MOTMBBI W  ApryMEHTBl JAPYIMX TPU aHaAJIU3€ PpPe3yJIbTATOB
NEATEIIbHOCTH;



MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mnponecce mOCTHKEHMS JUMYHOCTHBIX PE3YJIBTATOB OCBOCHHS NPOTPaMMBI IO
buzuKe 175 YpOBHS CpEeAHEro 00IIero 00pa3oBaHusl y 00yJaroIMXCsl COBEPUICHCTBYETCS
AMOLIMOHAJIBHBIN UHTEIUIEKT, IPEANOJIaralomuil COpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOW IMOLIMOHAIBHOM c(eprl, ObITh
YBEpEHHBIM B ce0e;

CaMOpETYyJINPOBaHUs,  BKIIOYAIOIIETO  CaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBEJCHHE, CIOCOOHOCTh aJIallITUPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHUSIM U IPOSIBISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALIMHM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKECHHMIO LEIH U
yCIexXy, ONTHMHU3M, WHHIIMATUBHOCTb, YMEHHME JIEMCTBOBATb HCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IOHUMAaTh AMOLMOHAIBHOE COCTOSHHUE
IPYTUX, YUYUTHIBaTh €ro MPU OCYIIECTBICHUH OOIIEHUsS, CIIOCOOHOCTh K COUYBCTBHUIO H
CONEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOUIEHUS C
APYTUMHU JIOABMHU, 3a00TUTHCS, TPOSABISATh HHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K koniy o0yuenust B 10 kjacce mnpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (usuku B (HopMUpOBAHUHN
COBPEMEHHOW HAay4YyHOM KapTHUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTMH, B IPAKTUYECKOU JAEATEIBHOCTH JIOIEH;

YUYUTBIBATh  TPaHUIIBl ~ MPUMEHEHUS  M3YYEHHBIX  (U3UYECKUX  MOJICIICH:
MarepuaibHas TOYKa, HMHEpUUalbHAs CUCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEO,
WJICAUIbHBIA Ta3, MOJEIHA CTPOCHHS Ta30B, JKUAKOCTEM W TBEPABIX TEJ, TOYEUYHBIN
AIEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 33]1a4;

pacno3HaBath (HU3UYECKUE SIBICHUS (MPOIECChl) M OOBIACHITH HUX HA OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJISIPHO-KMHETUUYECKOW TEOpPUU CTPOCHMS BEUIECTBA U
AJIEKTPOJAMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJUHEHHOE JBHXKEHUE,
CBOOOJHOE TAJICHUE TEJI, JBIKCHHUE MO OKPYKHOCTH, WHEPIUS, B3aUMOJICUCTBHUE TElI,
muddy3usi, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEJ, N3MCHECHHE
o0bEéMa Tel MpU HArpeBaHWM (OXJIAXKJACHHH), TEIJIOBOE pPaBHOBECHE, HCIApPEHHUE,
KOHJICHCAIIUS, TUIABJICHUE, KPUCTAJUIN3ALMS, KUTICHUE, BIAXKHOCTh BO3AyXa, NOBBIIICHUE
JABJICHHS Ta3a MpPU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY MapameTpamu
COCTOSIHUSA ra3a B U30IPOLECCAX, MIEKTPU3ALUSA TEJ, B3AUMOACHCTBHE 3apsA10B;

OMHCHIBATh MEXAaHUYECKOE JBWIKEHUE, WCIONIb3YysSd (HU3NYECKue BEINYUHBI:
KOOpAWHATA, MyTh, MNEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teld, CUia, UMITYJIbC



Tena, KWHETHUYECKas OJHEprusi, TMOTCHIMANbHAs JSHEprus, MexaHudeckas pabora,
MEXaHMYEeCKash MOIIHOCTbH; MPHU ONUCAHUHU MPABUIBHO TPAKTOBATH (DU3UUYECKUI CMBICIT
UCIIONIB3YEMBIX BEIMYMH, WX O0O3HAU€HUS U EIUHUIIBI, HAXOAUTh (POPMYJIBL,
CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUKUHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh U3YYEHHBIE TEIUIOBBIC CBOWMCTBA TEN U TEIUIOBBIC SIBJIICHUS, HCIOIb3Ys
¢dbu3nuecKkrue BEIMYMHBL: JaBJICHHUE ra3a, TEeMIlepaTypa, CpeaHssl KHHETUYECKask dSHEPrus
Xa0THUYECKOTO  JBWKEHUS MOJIEKYJ, CpPEJHEKBAaJpaTU4YHAsi CKOPOCTh  MOJIEKYJ,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI JHEprus, padbora raza, Kod(QQPUIUEHT MOJE3HOTrO
JEUCTBUA TEIJIOBOTO JBUTATENsl; MPU OMUCAHWUU MPABUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICIT HCHOJb3yEMbIX BEJIWYMH, UX OOO3HAUECHUS U EIUHMIIBI, HAXOAUTH (DOpPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAM;

ONKCHIBATh M3YyYEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA M D3JIEKTPUUYECKUE
ABJIEHUS. (IIPOLIECCHI), HCHOJb3Ys (U3MUECKUE BEJIMYMHBL: JJIEKTPUUECKUN 3aps,
ANEKTPUYECKOE M0JIE, HANPSKEHHOCTD IOJIsA, IMOTEHIMAN, Pa3sHOCTh IOTEHUUAJIOB; IPH
ONKMCAHUM TPABUIBHO TPAKTOBATH (DU3UYECKUU CMBICI HCIHOJIb3yEMbIX BEJIMYMH, HX
0003HAYEHUsI U €IMHULIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE JAHHYI (DU3UYECKYIO
BEJIMYUHY C APYTUMU BEIUUHMHAMMU;

aHaJIM3UPOBaTh (PU3MUECKUE MPOLIECCHI U SBJIEHUS, UCTIOIB3Ys (PU3NUECKHUE 3aKOHBI
W TpUHIUIBL 3akoH BcemupHoro Ttsrorenus, |, |l u Ill 3axkonsr HeroTona, 3axon
COXpaHEHUsI MEXAHMYECKOW HHEPruu, 3aKOH COXPAaHEHWs HMIYJbCa, MPUHLHUII
CYNEpIO3ULMA CWJ, TPUHLUI PABHOMPABHUS HWHEPIHUAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHUs BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHe KHWHETHYECKON OHHEPruy TEeIJIOBOTO JBMKEHHUS MOJIEKYJT C aOCONIOTHOM
TEMIIEpaTypoOM, IMEPBbIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsana, 3akoH KysoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U yCIIOBUA (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAalllH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3zauyarh YCIOBHS HX O€30MacHOr0 HCIOJIb30BaHHS B TIOBCEIHEBHOM
KU3HH,

BBITIOJIHATH SKCIIEPUMEHTBI 110 UCCIIEI0BAHNUIO (PU3UUECKUX SIBICHUI U IPOLIECCOB C
HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, mpu 3ToM (HOPMYIUPOBATH
npoOsemy/3agadyy W THUIIOTE3y Y4YEOHOro DOKCIEpUMEHTa, coOMpaTh YCTAaHOBKY U3
MPeJIOKEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEpEHUsl (PU3NUECKUX BEIMYMH, [IPU ITOM
BBIOMpATh ONTUMAJBHBIA CMOCOO HM3MEPEHUs] U UCIHOJIb30BaTh HM3BECTHBIE METObI
OLICHKU MOTPEIHOCTEN U3MEPEHU;

MCCIIEIOBATh 3aBUCUMOCTH MEXIy (U3MYECKUMHU BETMYMHAMHU C HCIOIb30BAHHEM
NPSIMBIX U3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH Pe3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUAE TaOMUIl U rpadukoB, AeiaTb
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEeI0BaHMUS;



co0roAaTh npaBuia 6€30MacHOr0 TPyAa MPHU MPOBEASHUH UCCIEOBAHUNA B paMKax
y4eOHOT0 3KCHEPHUMEHTa, y4eOHO-UCCIEOBATENCKON U MPOEKTHON JCSITENbHOCTH C
MCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOro 000pyA0BaHNUS;

pemaTh pacu€THbIE 33/la4d C SBHO 3aJaHHOM (DHU3MYECKON MOJEINbIO, UCIONb3Ys
¢u3nUeckue 3aKOHbI M TMPUHIUIIBI, Ha OCHOBE aHalu3a YCIOBUS 3ajJaud BbIOMpATH
(bu3MYECKyI0 MO/IEIb, BELACTATH (PU3HMUECKUE BEIUYUHBI U (OPMYJIIbI, HEOOXOAUMBIE IS
e€ pelIeHUs], MPOBOJANTh PACYETHl M OLEHHBATh PEAIBHOCTH IMOJYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBI;

pelmaTh KayeCTBEHHBIE 3aJlayd: BBICTPAMBATH JIOTMYECKH HENPOTHBOPEUHUBYIO
LEMOYKY pAacCyXIECHHM C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buznyeckue sBJICHUS;

MCIIOJIb30BaTh IPHU PEIIEHUM Y4eOHBIX 3a/ad COBPEMEHHbIE WH()OpPMaALMOHHBIC
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEPIPETAUMU M IPEIACTaBICHUS
y4yeOHON U Hay4YHO-TIOYJIIPHOW MH(OpMAaLMU, TOJyYEHHON U3 pa3INYHbIX HCTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HHPOPMALIHIO;

MPUBOANTH NPHUMEPHI BKJIa/la POCCHUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAayKH, OOBSICHEHUE MPOLECCOB OKPYKAIOUIETO0 MHUPA, B PA3BUTUE TEXHUKH U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHON KHU3HU IJis
oOecrieueHuss 0€30MaCHOCTH TNpH  OOpallEHHH C TNpuOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, MJII COXPAHEHHS 3/I0pPOBbsi WM COONIOACHUS HOPM 3KOJIOTHYECKOIO
IIOBEACHHUS B OKPYXKAIOLIEH CpeJIE;

paboTaTh B IpyNIe C BHIMOJHEHUEM Pa3IMUHBIX COLUAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TpyMNmbl, palMoOHAIbHO pacupenessiTh O0O0A3aHHOCTH U IUIAHUPOBATH
NEeSATENbHOCTh B HECTAHJAAPTHBIX CUTyalUsiX, aJl€KBATHO OIIEHMBATh BKJIAJ Ka)XAOTO W3
YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTPUBAEMON MTPOOIEMBI.

K xonmy obyuyenuss B 11 kJiacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUN:

JEMOHCTPUPOBATh Ha IMpuUMEpax posiib M MecTo (Gu3uKd B (HOPMHUPOBAHUU
COBpPEMEHHOW HAay4YyHOM KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJOTUM, B IIPAKTUYECKOM JEATEIBHOCTH JIKOJEH, LEJIOCTHOCTh W E€IUHCTBO
(U3UYECKON KapTHUHBI MUPA;

YUUTBHIBaTh T'PAaHUIBI TPUMEHEHUS H3YyYEHHBIX (PU3UUYECKHX MOJENIeH: TOYEUHBIH
AIEKTPUYECKUH 3apsijl, Tyd CBETA, TOUEYHBIM MCTOUYHHMK CBETA, siIEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEIb ATOMHOTO Si/[pa MPH pellieHnd (PU3ndecKux 3aay;

pacrno3HaBaTh (U3UYECKUE SIBICHUA (MpoLEcChl) M OOBACHATH HMX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH M KBAHTOBOM (U3MKH: DIEKTPUUECKas MPOBOIUMOCTbD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JAEWCTBUS TOKA, B3aWMOJEICTBUE
MAarHuTOB, 3JIEKTPOMATHUTHAS MHAYKIUS, J€UCTBUE MATHUTHOTO IOJS HAa MPOBOJHUK C
TOKOM M JABWXKYILIUHCS 3apsifl, JIEKTPOMAarHUTHbIE KOJI€OaHUsI U BOJIHBI, IPSIMOJIMHENHOE
pacnpocTpaHEHHE CBETa, OTpaK€HUE, MperoMiieHue, MHTepdepeHius, Tudpakaus u



MoJIIpU3alusl CBETa, AHUCIEpCUsi cBeTa, (oTodnekTpudeckuit 3pdext (poroaddexr),
CBETOBOE JaBJCHUE, BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa aroMa BOJOpOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTb;

ONUCHIBATh HM3YyYEHHBbIE CBOWCTBAa BELIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, BIEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUYHBIX CpPEJ) U DJIEKTPOMATHUTHbBIE
ABJIEHUS (TPOIIECCHI), UCTIONB3YST (PU3NUYECKUE BEIMUMHBL: SJICKTPUUYECKUN 3apsijl, CUia
TOKa, DJJEKTPUYECKOE HANPSHDKEHHE, DSJIEKTPUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
NOTEHIMAJIOB, AIEKTPOABIDKYIAs CUJla, paboTa TOKa, MHAYKIMS MarHUTHOTO MOJIs, CHJIa
Awmnepa, cuna JlopeHla, WHIYKTUBHOCTb KaTyIIKH, OSHEPrUs >SJIEKTPUUECKOIO U
MarHMTHOTO TOJIEH, MEepUOJ U YacToTa KoieOaHui B KojeOaTelbHOM KOHTYpE, 3apsji U
CHUJla TOKa B IpOILIECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuil, (HOKycHOe
paccTOSIHUE M OINTHYECKas CWIa JIMH3blI, IpPU ONHWCAHUM MPABWIBHO TPAKTOBATh
(bu3nUYeCKUil CMBICII UCTIONBb3YEMBIX BEJIWYMH, X 00O3HAYEHUS U €IUHUIIbI, YKA3bIBAaTh
(GbopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUUHY C JPYTMMH BETUUMHAMU;

ONKCHIBATh U3YUYEHHBIE KBAHTOBBIC SIBJIEHUS M MPOLIECCHI, UCIIONB3Ys (PU3NYECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YAaCTOTA CBETA, SHEPTHUS
Y UMITyJIbC (DOTOHA, IEPUOJ MOTypaciaja, SHEPTUs CBSI3U ATOMHBIX sIIep, IPH ONMHUCAHUH
MPABWJIBHO TPAKTOBATh (PU3UUECKHI CMBICIT UCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U
€MHHULbI, YKa3blBaThb (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEIMYHUHY C
APYTUMU BEIMYMHAMM, BBIYUCIISATH 3HaYEHUE (PU3UUECKON BEJIMYUHBI,

aHAJIM3UPOBaTh (PU3NYECKUE MPOLECCHI U SBJICHUS, UCHOb3Ys (PU3MUECKUE 3aKOHBI
Y NPUHOUOBL 3aKOH OMa, 3aKOHBI MTOCJIEOBATEIBHOIO U MAapajuIeIbBHOIO COEAVMHEHUS
MIPOBOJHUKOB, 3akOoH Jlxoyis—JleHna, 3aKOH JJIEKTPOMAarHUTHOW WHAYKLIWH, 3aKOH
IPSMOJIMHEMHOIO  paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI
MpEJIOMJIEHUSI CBETa, ypaBHeHHE OWHIUTelWHa mia (oTodddexra, 3aKOH COXpaHEHUs
SHEPrUu, 3aKOH COXPAHEHUS HMMIYJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOro 3apsja,
3aKOH COXpaHEHHUsl MacCOBOI'0 YUCIa, MOCTYyJIaThl bopa, 3aKOH paJuoaKTUBHOIO pacnaja,
Opyd STOM pa3nuyaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAXKEHHE U YCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OMpeaeNsaTh HalpaBiIeHUE BEKTOpa WHAYKIMU MAarHUTHOTO TOJIA MPOBOJHHMKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh M OMNHCHIBaTh M300pa)keHHE, CO3/7aBaeMOE€ IUIOCKUM 3€pKajioM, TOHKOU
JIMH3011;

BBINIOJIHATH SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (DU3NUYECKUX SIBJICHUHN U MPOLIECCOB C
UCIOJb30BAaHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUH: MHpU 3TOM (POPMYIMPOBATH
mpoOjemy/3agadyy W THUIIOTE3y Y4YEOHOro SKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MpeJIOKEHHOT0 000PYAOBAaHUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh NPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHYUH, IPU ITOM
BbIOMpaTh ONTUMAJIBHBIM CIIOCOO M3MEPEHMs] U HCIOJIb30BaTh HU3BECTHBIE METO/bI
OLICHKH ITOTPEMIHOCTEN U3MEPEHUN;



HCCJIEIOBaTh 3aBUCHUMOCTH (PU3MYECKHX BEJIMYUH C HCIOJb30BAHUEM MPSIMbIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUJIEC TaONHIl U TpaduKoB, IenaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

coOro1aTh MpaBuiia 0€30MacHOTO TPy/ia MPHU NMPOBEJACHUU UCCIEAOBAHUI B paMKax
y4eOHOT0 3KCHEPUMEHTa, y4eOHO-UCCIIEOBATENLCKON U MPOEKTHON IESITENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U TaOOpaTOPHOTo 000pyA0BaHNUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (DU3MYECKON MOMAEINbI0, UCIOJIb3Ys
¢u3nUeckue 3aKOHbI M TPUHIUIIBI, Ha OCHOBE aHaju3a YCIOBUS 3ajJaud BbIOMpATH
($u3NYECKYI0 MO/IEIb, BBIACIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs
e pelleHus, MPOBOJUTH PAacUYEThl M OLICGHHWBATH PEAIBHOCTHh IMOJTYYCHHOTO 3HAYCHUS
(bu3nyeCcKoi BETUYUHBI,

pemaTh Ka4yeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHUECKHM HEMPOTUBOPEUUBYIO
LENOYKY pacCyKJIEHUH C Omopoll Ha HW3Y4YEHHbIE 3aKOHBl, 3aKOHOMEPHOCTH U
(buznyeckue sBJICHUS;

MCIIONIb30BaTh TPU PEIICHWH YYeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJOTHH JUIA TIOMCKA, CTPYKTYpUPOBAaHHUSA, HHTEPHPETAMU M TPEICTaBICHUSA
y4eOHON U HAYYHO-TIOMYJISPHON MH(OpMAIUK, TTOJIYYeHHOM U3 Pa3IMYHbIX HICTOYHUKOB,
KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyr0 HHGOPMAIIHIO;

OOBSCHATH MPUHIUIBI JICHUCTBUS MAaIIWH, MPUOOPOB W TEXHHUYCCKUX YCTPOMHCTB,
pa3ianyaTh YCIOBHs MX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

NPUBOJIUTH TPUMEPHI BKIIaJla POCCHHCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOW KHU3HU MJIs
oOecrieueHuss O€30MAaCHOCTH TNpH  OOpallEHHH C T[pudOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, ISl COXPAHEHHUS 3A0POBbS M COONIOACHHS HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B IpyNIe C BHIMOJHECHHEM PAa3IMYHBIX COLUATBHBIX POJICH, MIIaHUPOBATH
paboTy Tpymmbl, palMoOHAIBHO pacHpenessiTh OOS3aHHOCTH W IUTAHUPOBATH
JESTeIbHOCTh B HECTaHJAPTHBIX CUTYaIUsAX, aJCKBATHO OIICHWBATH BKIAJ KaKIOTO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMO MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUSA
11 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmmorexa [JOK
' https://m.edso0.ru/7f41bf72
Hroro no pazgeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaruia ° https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Hunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOMHAMMKH 10 1 https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznea 4. 9JIEKTPOJANHAMUKA
4.1 DnekTpocTaTHKa 10 1 bubnnoreka [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

ITocTosiHHBIN 51eKTpUYECKH TOK. TOKH B

https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK

4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypebi
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHast 11 1 3 bubnunoreka [JOK
' WHYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHn4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuorexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 https://m.eds0o.ru/7f41ca7c
bu6mmorexa [IOK
4.2 Crpocnue aroma 4 https://m.edsoo.ru/7f41c97c
43 AToMHOE IO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Egggﬁﬁfggggﬁ}% 11c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 E:fgf;;fé;aogglgf 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe W3ydMeHHS  00PA30BATENbHbIE
padoThI padoTsI pecypesI
o — e.
|| e nonpon 1 Bumorea 10K
Y1 A https://m.edsoo.ru/ff0c32e2
OKPYXAaroIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMepHOE npsAMoONMHENHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOIHOIO MaaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe €HUE.

7 I[EII:II:;(eJII{I;I/I}é ;I:Te I[Hl:lﬁfH(})II;I/I TOYKH TI0 1 Eubmorexa IIOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
;| pommmomemsma e | BuGmores 10K
pua ) https://m.edsoo.ru/ff0c3be8
IlepBeiit 3akoH HproToHA
9 Macca tena. Cuna. [lpuamun 1 bu6nmoreka [JOK

Cynepno3uiuu cuil. Bropoit 3akox

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

HprotoHa i1 MaTepraibHON TOUKH

Tpetuii 3akon HeroToHa niis

bubmuorexa [JOK

10 MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro tsarorenus. Cuiaa

11 TsoKecTH. [le pBaSI KOCMHUYECKast Bubmzorexa LIOK

P https://m.eds0o.ru/ff0c3d00
CKOPOCTb

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tela https://m.edsoo.ru/ff0c3el18
Cuna tpenunst. Koaddbumuent tpenus.

13 Cuita cgn OTI/IBJIGI({bI/Iqs)I HLI u BI/IE(GHI/II/I bubmiorexa HOK

P pr https://m.edsoo.ru/ffOc3f76
Tena B )KUAKOCTH WIIU rase
[TocTynarenbHOe U BpalaTeabHOE

14 JIBIDKEHHUE a0COJIFOTHO TBEPJIOTO TEa. bu6mmoreka [IOK
MowmenT cuirbl. ITnedo cunel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJIOTO Tela
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnnoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE NBUKEHME
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunernyeckas 3Heprusi MaTepuaabHON bubnnorexka [JOK
Touku. Teopema 00 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KHHETHUYECKON 3HEpruu
[ToTeHumanbHas SHEPTHUsL.

TToTennuannHast SHEpPrus 0
17 nedo 11\141/1 OBaHHOI\/'IlFI) I?IIII-_;EIyF bubmiorexa HOK
PMHP PYX ' https://m.edsoo.ru/ff0c461a
[ToTentmanpHas YHEPTUS Tea BOIH3U
MOBEPXHOCTU 3EMIIH
IToreHinanpHble U HETOTEHIIUAJILHBIE
cuibl. CBsi3b paOOTEI
P bu6mmoreka [IOK
18 HEMOTEHIIUAIBHEIX CHJI C U3MEHEHUEM

MEXaHUYIECKOM OHEPIUU CUCTEMBI TCII.
3akoH COXPAaHCHUA MEXaHUYeCKOMH

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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SHEPrUuu

19

JlaGopaTtopHnas pabota
«HccnenoBanue CBs3H PabOTHI CUITHI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

XapakTep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIICCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPIBIX TE

Macca monekyn. KonnuectBo
BemecTBa. [locTostHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ uzmepenue. lllkana remneparyp
Ienascus

Wneansusiii ra3 B MKT. OcHoBHoOe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPIUur
JBUKEHUS MOJIEKYI. Y paBHEHHUE
MenpeneeBa-Knanelipona

3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopartopHas paboTa
«HccnenoBanme 3aBUCUMOCTH MEXKITY

napamMeTpamMH COCTOSIHUS
pa3peKEHHOTO ra3a»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bubmuorexa [JOK

29 rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U
30 criocoOn! e€ n3meHenus. KoanuecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo0.ru/ff0c5952
SHEPTUsi OJJHOATOMHOI'O UJCATHLHOTO
raza
31 Buasl Tenonepenaun bubmorera [JOK
A pedl https://m.edsoo.ru/ff0c5c36
v & .
32 Komcersoremsomspn Bafmoresa I1OK
p . https://m.edsoo.ru/ff0c5¢c36
Teronepenaye. AnnadbaTHbIN IpoLece
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [IOK
33 :
MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
Heo0
3 upnpoe. Bropoiisakon Bubmiorexa LIOK
PHPOJIC. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun neiictuda u KIIJ[ rernmoBoit bu6nmoreka [JOK
MaIIHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKooruyeckue npoodaemMbl
TETJIOOHEPTETUKU
38 O6o06matomuii ypok «MonexynspHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo0.ru/ff0c6938
3 Morexympron . Ocnons Butmotexa LIOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
41 AOCoIOTHAS 1 OTHOCHTEIbHAS bu6mmoreka [IOK

BJIAKHOCTh BO3/1yxa. HachleHHbIi

https://m.edsoo.ru/ff0c64d8
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nap

Teépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

i CBOMCTB KpHcTauioB. Kujakue https://m.edsoo.ru/ffOc65f0
Kkpuctawuibl. COBpeMEHHbIE MaTepUaIIbI
IInaBiaenue u xpucTaLIU3aLU.
43 yie?;;;l T::AHHI())I;;HJJII;THE:II;;; Bubmorexa HOK
) https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bubmuoreka [JOK
44 YpaBHeHHE TCILIOBOro dajanca https://m.edsoo.ru/ff0c6820
DJeKkTpHU3anus Tell. DIeKTPUIECKUH
45 3apsia pI[BaL]lBI/II[a 3JI€KTpI/I‘{lZCKI/IX bubmnorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
3apsI0B
IT
6 nonynpopommks 3akon coxpanes BuGmiorexa [IOK
YHPOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsijia
B 7| .
7| Komoms Toummet wammomtom BuGmiorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnnorexka [JOK
ANEKTPUYECKUX ToeH. JInnun https://m.edso0.ru/ff0c6df2
HaIpPsHKEHHOCTH
o | D e o LOK
) THHATL. https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
o | pEmommmm e B LOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTb
N bubnmnoreka [JOK
51 InexTpoémxocts. Kongercarop https://m.edsoo.ru/ff0c7126
52 DIEeKTPOEMKOCTD TIIIOCKOTO bubnuorexa [JOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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53

KOHJIEHCATOpa. DHEPrusl 3apsHKEHHOTO
KOHIeHCcaTopa

JlaboparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO
armapara, CTpyHHOT0 MpUHTEpa.
DJIeKTpOoCcTaTUYECKas 3alluTa.
3a3zeMiieHHe IEKTPOIPUOOPOB

55

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa [enu

56

57

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COEAMHEHUE
npoBoAHHKOB. JlaboparopHas pabota
«M3yueHune cMemaHHOro COeIMHEHUs
PE3UCTOPOB»

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-JIlenna

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa AJis OJTHOM (3aMKHYTO)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COITPOTHBIICHUS

bu6mmoreka [IOK

0.5 https://m.edsoo.ru/ff0c7ae0

59

60

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COTPOTHUBIICHUS METAIIJIOB OT
teMiiepaTypbl. CBepXIIpOBOIUMOCTh

DNEeKTpUYECKHU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

HOJ'IyrIpOBOI[HI/IKI/I, HX COOCTBEHHAs U

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IpUMecHas IpoBoIuMocTh. CBONCTBA
p—~n-niepexona. I1osynpoBoIHUKOBEIE
IPUOOPHI

https://m.edsoo.ru/ff0c84ae

DJIEKTPUUYECKUH TOK B paCTBOpaxX U

62 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DJIIEKTPUUYECKHI TOK B raszax.

63 CaMOCTOSITENIbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITENbHBIN pa3pan. MonaHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue mprudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [IOK
npumeHenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0marmuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMHUKA)» https://m.edsoo.ru/ff0c88be
KonTposnbHas padbota no teme
«Qnekrpocraruka. [locTrosHHbIN

66 aNeKTpuieckuit Tok. Toku B 1 bubnmnoreka [JOK
pa3InuHbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyHasi paboTa mpu MPOBEICHUN
Ha OyMa)>KHOM HOCHUTENe

67 PesepsHsiil ypok. KonTponbHas 1 bubnnorexka [JOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KonuyecTBo yacoB DJIEKTPOHHbBIE
Ne ara u@poBbIe
n/n Tema ypoka Bcero Kourpoabnsie — Ipakruveckue i[syqe}mﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThbI padoThbI pecype
[TocTosiHHBIE MATHUTBHI U KX

1 B3anUMoOJercTBHE. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
Bexktop MarHutHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 ToKkoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3aumoaeiicTBre NpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISL HA
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HccnenoBanue NeUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopenna. PaboTta cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarauTHas UHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
unaykunn Dapanes

, JlaGopatopHnas pabora Bubmiorexa [IOK
«HccrnenoBanne ABICHUS 1 1

QJICKTpoMar HUTHOM HHIAYKIUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUN.
OHeprust MarHUTHOTO MOJIS KaTYILKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
VHJYKLMOHHAs I1IeYb

Oo6o06maromuit ypok «MarautHoe
noJje. DIIeKTPOMarHUTHAS. HHIYKIIHSD)

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KoHntposbHas paboTta 1mo Teme
«Mar"guTtHoe 110Je.
DneKTpOMarHuTHasi UHIYKLIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

CB00O/IHBIE MEXaHUYECKUE
KoseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHeprun

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit KoHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
UJealbHOM KoJieOaTeTbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
ANEKTPOMArHUTHBIMH KOJIeOaHUSIMU

bubmmoteka IIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHH B UJICAIIbHOM
Kos1e0aTeIbHOM KOHTYpe

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MeXaHUUeCcKue Kojiebanus. Pe3oHaHc.
By K IeHHBIE 3JIEKTPOMAarHUTHBIC
KoJIeOaHusA

17

[Tepemennsbiii Tok. CuHyCOMAATBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
neperaya u norpediaeHue
ANEKTPUYECKOM SHEPTUU

19

20

VY CeTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHUE JIEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIEKTponepenay

DKOJIOrM4eCcKHe PUCKU TIpU
MIPOM3BOCTBE INEKTPOIHEPTUH.
Kynbrypa ncnonbs3oBaHus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHudecKue BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCTpaHeHHsI U JTTHHA BOJIHBI.
HOHepe‘-IHI)IC " IPOJ0JIbHBIC BOJTHBI

3Byk. CKOpocTh 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3Byka

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcca54

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U ckopocTk. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI PaaruoOCBA3U U
TCIICBUACHUS. Pa3zButne CpEaACTB
CBA3U. PaI[I/IOJ'IOKaI_[I/Iﬂ

25

KonrtponbHas padora «Konebanus u

bubnunorexa LIOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

[IpssmonnHeiHOE pacipoCTpaHEHUE
CBETA B OJIHOPOJHOM Cpee.

bub6nmoreka [IOK

26 Todeunblil HICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OtpaxeHnue cBera. 3ako
27 0TT pame;;ﬂ c:eTTa [oc HcI:IeHI/Ie buGnuorexa LIOK
p . R https://m.edsoo.ru/ff0cd4e0
n300pakeHH B TUIOCKOM 3€pKajie
IIpenomiuenue ceera. [lonHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblit bubmmoreka [JOK
28 .
YI0JI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUS
Jlaboparopnas pabota «3mepenue bubnnorexa [JOK
29 :
[OKa3aTelIsl IPEJIOMIICHUS CTEKIIAa https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenue n3obpaxeHuii B
30 JUH3E. CDongJIa TOHKOM nzmsm. Bubmorexa OK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaGopatopHnas pabora
31 «HccrnenoBanue CBOCTB
1300pakeHUH B JIMH3aX»
Hucnepcus cBera. CloKHBINA COCTaB
32 6enoro ceera. L{Bet. JTabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»
WNnuTtepdepennus ceeta. dudpaxius bubmuoreka [IOK
33 . :
cera. JludpakironHas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuyeckue mpuOOPHI U yCTPOHCTBA U
YCIIOBHSI UX 0€30ITacHOTO IPUMEHEHUS
36 I'panunel IPUMEHUMOCTH bubmuoteka [IOK

KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CH@HH&J’IBHOﬁ TEOpHUU
OTHOCUTCIBHOCTHU

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

bubnunorexa LIOK

37 3ame/IeHME BPEMCHH 1 COKpaIlCHHE https://m.edsoo.ru/ffOcfa42
JUTMHBI
35 .
3B wactams. Cosn wacos c svepricii 1 BuGnorexa LIOK
TIBL. p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
Kourpoasnas padora «OmnTHKa.
39 Ocigmﬂ (?;Iezp?anmjoﬁ Ter(l);lgm bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®oronsl. opmyna [1nanka. Dueprus Bbu6motreka [JOK
U UMIyJbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U UCCIIEI0BAaHUE
bubnuoreka [{OK
Al horospdexra. OmbiTsl A. T https://m.edsoo.ru/ffOcffc4
CroieToBa
3 Y%
| o i, e Buorss LOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dpotodrddexra
.0 I1. H.
43 Jj'llzggeg:ae (;?;;anqezzg; I elicTBUE bubmorexa LOK
ACBA. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAaKTUYECKOE TPUMEHEHHUE:
44
(oTORIEMEHT, POTOAATUHK,
CONTHEe4YHas OaTapesi, CBETOUOT
45 Pemenue 3amay mo teMe «JI€MEHTEI bubnunorexa LIOK
KBAaHTOBOU OIITUKU) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pezgptbopzla 10 PACCESTHUIO Ol-YaCTHI] bubmorexa [TOK
) https://m.edsoo.ru/ff0d091a
[TnanerapHas MOJeNb aTOMa
47 IToctynartel bopa bubmuoteka [IOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

49

50

o1

Nznyuenue u normnomieHue GOTOHOB
NP MEPEX0ie aToMa C OJHOTO YPOBHS
SHEPTUM Ha Opyroi. Buasl criekTpos
BomnHoBEIe cBOlicTBa YyacTUIl. BOJIHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CaoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BiusHue
paZ[I/IOB,KTI/IBHOCTI/I Ha )KUBBIC
OpraHu3MbI

https://m.edsoo.ru/ff0dOafa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0afa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydenue

DHeprus cBA3M HYKJIOHOB B SI7Ipe.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCTIEKTBI SIAEPHON
SHEPreTHKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOIIOIEHUS U
pErucTpatuu 3JIEMEHTAPHBIX YAaCTHLI.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3aUMOJIEUCTBUS. ENUHCTBO
(bU3UIECKOI KapTUHBI MUPaA»

DTarbl pa3BUTHS ACTPOHOMHUH.

[IpukiiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMMH. Bug

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3B&3mHOrO Heba. Co3Be3aus, IpKue
3BE3/bI, INIAHETHI, HX BUIUMOE
nBrokenne. CoHeyHas cucTeMa

56

57

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHepruu CosHua U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIe
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBoonu CoJHIIa U 3BE3]

58

59

60
61

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxenue u nmxenue CosHua B
l'anaktuke. ['anaktuku. YépHbie
JBIPBI B SIAPAX TATAKTUK

Bcenennas. Pazberanue rajakTuk.
Teopust bonbioro B3pbIiBa.
PennkroBoe uznydeHue.
MeraranakTuka

Hepemennsie npobieMbl acTpOHOMUHT
KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U acTPOPHUIUKU»

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTUYECKOW, COLUAIIBHOU U
ATUYECKOU chepax eaTeTbHOCTH
YyelnoBeKa

63

O6o6maromuit ypok. Pois u Mmecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o06maromuit ypok. Poib
¢buznueckoil reopun B GopMHUPOBAHUU
NPeJCTaBICHUN 0 (PU3NYECKOM




KapTUHE MHpa

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM

65 PSIy COBPEMEHHBIX €CTECTBEHHO- .
Hay4HbIX MPEJICTABICHUN O IPUPOJIC

66 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAsE UHYKIIHS
PesepBHblii ypok. Ontuka. OCHOBBI

67 CHEINAILHON TeOpUuun 1
OTHOCHUTEIIbHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 SHGBIZeHTLI}gz:TpOHOMHH u ¥ 1 bubmnorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka, 10 knacc/ Makumes I'.5., byxosues b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «M3marenbcTBo
«ITpocsenieHue»

®dusuka, 11 knacc/ Makumes I'.J1., bByxosies b.b., Hapyrua B.M. oz
penakiueit [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «3marenbeTBo
«IIpocemenue»

3amaunuk mo ¢pusuke 10-11 kmacc / PeimkeBuy A1

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

®dwuzuka. 7 kinace: yueoOHo-moroaunueckoe nocooue / A.E. Mapon, E.A.
Mapos. - 6-e uzn., crepeot. - M.: lpoda, 2019
®dusuka. § kiacc: yuedOHo-moroaunueckoe nocoodue / A.E. Mapon, E.A.
Mapos. - 8-e uzn., crepeotn. - M.: Jlpoda, 2018
®dusuka. 9 knace: yueobHo-motoauueckoe nocodue / A.E. Mapon, E.A.
MapoH. - 5-e uzn., crepeotn. - M.: Ipoda, 2019

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/28/7/, bubmuoreka 110K,
https://resh.edu.ru/subject/28/8/, https://resh.edu.ru/subject/28/9
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